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(54) MULTILAYER PRINTED CIRCUIT BOARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multilayer printed circuit board, 
capable of preventing occurrences of cracks or the like in the board or an 
interlayer resin insulating layer, when an optical waveguide to be 
incorporated in the multilayer printed circuit board, or particularly, when an 
optical path conversion mirror is formed by using mechanical processing or 
the like and having superior connection reliability of light signals. 
SOLUTION: The multilayer printed circuit board comprises a conductor 
circuit and an interlayer resin insulating layer laminated and formed on both 
surfaces of a substrate, and the optical waveguide formed on the substrate 
and the circuit board further comprises an elastic material layer formed 
between the substrate and the optical waveguide. 
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' 1 ] ms<omm^m»^»tmmmjstmm 
as^-t-s^Ji^y > hsuftfi. 

r, m&MLftm<ommmfciMmtti!fcftmi&ttt<Dm jo 

[«t*3i 3 ] ' MESMtWJBtt, 5W**# 2 . 5 x i o 
3 MP a UtT-e*>S«l**l *fctt2JClB«<0*»^y 

[s»*3S4] *ftE»tt*tt, 1. 0 — 1. Oxio 3 

mp a r-*>-5W3ftJS3HR*o#«^y > hiaufi, 

[0 0 0 1 ] 

«lc Bill-So 
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©B5»«, <s>m'& • eft, ©mr*. 30 

fcSfll AT'ii, ffi*W^ys/^^-y/u^fv^ 
ft, KfB*ttft«rHSw4*st»*5. 

[0 0 0 3] i7 7^^lt — -OOtt*^>*/fft 

^*«Kt#jS1-sc a. 40 

[0004] ^zx\ 

y h ?— iC^DV>TfL 3te7 7^'<£/BV^C#;a« 
n>- N *s<4j\, x . y-A^) «S5fe«»P± 
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^LT«_«;«-5-S:fia61-S^*yy > hEJMEiSrSJ* 

[0005] rw«t5*te*^jH*aiis-ctt, Tt^s^ 
m±m*Jz£ **««o/ha!ftSrttd^ r 4 ^ 

[0 0 0 6] 

[»Wa^*»LJ:5 41-5WH] £fc, 
^y > hiEUft«JcirtjKSJx5*WttBtc*5V^rtt, a 

W«Ki:*r9!r*A<»jBSl-Sfcft«c, -tojB«tc*K* 

fi, «f«x.tf, Vi9 0° KV — J:5«WttD 

[0 0 0 7] roj:5*«tt««iX«*fflv^T*ric*nfc 

T-t,' ^aHRKdsJBritSixfc^JB^y > hiBiRttfrHifi 
[0 0 0 8] 

±IEBaJB***1"Sfcie>Jc«fltttWLfc»*, »^±^ 
ttfc**td1-5.^tlcj: 0 , 5t«KK?Kfi)t^ % 
is**1-.6wi:*rl»Jl:1-6wiis-C*, 

6 $r BS it 1" 5 ^ 4 *s -C # 6 c t * & £B L fc . 

[0009] sp^, IB— o*«w<o*«^y v hga*« 

4 co { c: d« »dc S ix T ^ 5 ^ i: fc 4 1" -5 . 
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[o o i o] m-<n*3m<n&m? x ) > KEIMRttU s 

[ooi i ] K— SfcttJSr0>#»wa5#Ji^y > me 
«S(c*5^r, ±lEJWta-Jifi, 2. 5xio 

3 mp aaT-e*5wt^a*u< , ±E#tt*tt, 

1. o-i. oxio 3 MPat'foa:i:^J:DIJl 
[0012] 

HEfc«U:ov>rK9H-a. IB— y > 
[0 0 13] jg— o*3sw<o#m^n > hEUMR-Ort:, 

s«± k ^it ^arsB^^A * nr ^ a 

[0 0 14] JblB^W^y > hEIMEIctt, 

0SS^^^ffiSSi:^JFM^nr^-5fc^, 3t«*^a* 

hiaii«p^^3t^s§^i^ia$tLri/^y t ci6, 

[o o i 5] «-(7)*36^^#«^y ^ hia»ffifi, £ 

tlt^5 0 ±IB»tt«-JIt Lrtt, -tW#tt*dS2. 5 
X10 3 MPa (250kg f /mm 2 ) WTt'^^W 
<>C07)5a^L<, 1. 0—1. 0X10 3 MPa (0. 
1 — 1 0 0 k g f /mm 2 ) r£>6 fcOj&s<fc 9 H£ L 
±IB3*tt*dS2. 5xi0 3 MPaM^.5^ ft 
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^5JSAI:S^^t5r £#r#i". **jKK(c^ 

>B*5J:tf/*fcfM*y-r S K*»IB36»?>45tOdSH* 
70 LV\ **3. ±ESH4»Jio*ric*ftt-ov>rW:, «tc 

[0016] SB— <^#3S^<£>^B:/y ^ hSEH«tc:joV> 
r«. ±ia»tt»Jiw±tc3teWjKB^3g fi R**brv^. 
±tE3t*«Ki: ur, ^y^-*t»*^e>fts 

^#7** fb#W¥*te*a>ibfc5 

20 [0017] ±KsKy^— urtt, ««***r 
<o s& ir t5 ta ^ fc <o r fc n f i 4$ ^ PS s $ tt -f , f«j tt\ 
IRWftttWJlB, «^iaH4»J!B, «*tt»llB, KW-fbttW 

«B<D— 95as££3fctt{fc s ^ybwffi > jR«^btt»iB t m^im 

[0 0 18] *(ttt>fcltt, mZ-tts P MM A (tKP^^ 

^y^^ KWJIB, =.sK^V»IB, UvaflsttaLsK^at 
50 IB, fiTKKMb^y a— ^«MB* 

[0 0 19] ±IE3t^Btcfi. ±ia»J!Bfife»^«c, 

i^rv^r^iv^ 0 ±.KMfc&*t ixfi, M^ff 
{bttWJIB, BS^TMttWIIB, B3ttt»J!B, JR«{bit«fflio 
— «36s«*ttft*tbfc»IB. fft«fttt*llBtJR%jatt» 
flBt^MB1S-&^ «*tt»HBi:JRFraatt»JIB4:^** 

40 [0 0 2 0] M»mat. ^^^rv/flli, 7x 

(OjRW-fkttWJIB ; z^e>^JR«{ktt»JIBoJR«{b*.(« 

K«>T^ y/u|MfS:RJCSS^ 7 * y ^l^f^ Lfc«t 
J3B ; dr->»J5B, J}fy x-f;ux;U7t> (PE 

S) , 7Ky^/U7t^ (PSF) , T^y^oi^U^^yU 
^> (PPS) . ^!i7x^Uyt/l^77'f K (PPE 
S) , ^y 7x^/^-r/U (PPE) , 7$ y zn — ^yU 

JO ^ K (PI) »ojR^ian±»»B ; T 9 y ;«^it)|1 



-3- 



5 

[0 0 2 1 ] i:E*l«tt-f-4: Ltfi, T 

->y#£^*=7£ £-£<7)§jj-^T-^if\ s»£-£t*& 

[ 0 0 2 2 ] ±B4Itt^iLTIt F'Jx.te\ iS, 
[0 0 2 3 ] ilEtt^WJKttttWfCRRSSixi", 

ssstci* 7 y ***** x ois^Lfc:< v>a><b-e*>5p 
[0 0 2 4] *fc. ±Ett*wtt«ti, 

u-ctt, o. i~2 0/imasa*L<, «tc 

1 - 1 0 /i mOW^t#t6^r^6o 

[0 0 2 5] ±iE*WttBds**i-5tt-T-o>E-a'*rt:, 
lO-8 0lf%t^5:^^K, 20-7011 

wfcis*>9. tt*OE*Ii«8 0 )t 
[0 0 2 6] w(OJ: ifcftWttBJwtt*****^* 
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Sffi« t iE^-T 5 *r*i <nm&m t dsp»*&— -efc 5 fc «> . 
Wtt6w4fcfi4^if*v> 0 Hot, cmfeKfiHLfc 

[0 0 2 7] ±E3te*8£!fe<Z>ff£f;i5'-5 0 Tim 

^V^t^fcij^ — ±fa*S^5 o /im^gtS^ 

[0 0 2 8 ] ±IE*W»K^«*i:*B4:<Ott;tt, 
1 : lfcifiVMi5a s SB*Li\ ±IB«*t«i:Ohb3as 

■Cfe5*&-&tCtt x -^C0l?$^oJ:mitt5— 1 5 m--C&> 

J¥$*5J:t/*Bfi2 0-8 0 v mX'hZ^b&Xymt; L 
[0 0 2 9 ] JzlE5t*iKKi:LTtt, 

[0 0 3 0] ±E**S8S(Ctt, ±^U?t<t9l-, 
40 [0 0 3 1] ^fc, ^-O^^CO^g^y > hiSj»« 

50 fc*B«BHP^*i«*ixTv^c4:ASfl*L^. 
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[0 0 3 2 ] £fc, ±fE^®^y > hSEH«(CioV>Ts 
JiP«B«J»iffe»*«:»^fc*flslElKPflfi. /M7*-;uic 

j^mzxvm&ztix^^z tisa*Lv\ tt^7 

-f >^ifett, -t<0flJHiaS 5 0 ju mKTO«k«BiaiftW»ff|@I 

ttlsJKtt: tf/u KT y 7*&lc: ct «9 * *lT^T *><fc v > G 
[0 0 3 3] £fc, ±IE#*^y ^ hiEJME-ett, *tt 

J£l*L ^pa/<>^^ff^Lfc«9 , PGA 

(Pin Grid Array) ^BGA (Ball Grid Array) 

fc, JhlE^ffl^V-T^, BGA, PGAS:ML^<T 
ffi D a aK^*£;ft,fc'<>7^ ±K*ffiltiSffl^y K£*r 

[0034] m-<D*&w<D&m7' v > h$mm 

*^3t*^#0*¥:*T-^St3S*nfc^tt*« (IC 

co^jf^ y > h BH*tEK::fc ft 6 3t WKB^R 5 ft ttffiB 

[o.o35i ft*3, t^777>f^yh^in y^ 7 
£i-£f1U?!£v^\ wOflUBtt, ^B^y/i^-u^;* 
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hEIMEii, ±E*»Stf&**JKi-*IRfc. y^* 

7*y > hiB««±<OjE«ftfflll*c*l3ftJtSw tis-r* 
[0 0 3 6] KT, ±ELfc«fiEd*6*S!B— 

[0037] nn (c^i-^ ^m^D > mhmei 

0 0 T?tt, 1 2 1 60i^ffi«c«flclHlSS 1 2 4 <ir«W^ 
J3BKM 1 2 2 S*U If 121 £#^fc 

«flc(5lBm, *5<fctf, «m*M«ftlKJI l 2 2 4r**/*f* 
ftlfilKHJi, tin*: in, *-/n 2 9*5j:t//M 

r*-/n 2 ncut 9«*w*csaK$nr*5fj, 

left, M 1 3 4^M^tv^ 0 

[0 0 3 8] £fc, £«1 2 l*flff*Ctt. ^TJfCO^ft: 
EKl 2 4iitlC, 5 2*:frLT3fc««8S 

150 (150a, 150b) dSJgj*SiXT*5 1) , 
KBl 5 0 ©jfeJBO**fE» 5 7-151 (151a, 
15 1b) dS*ricSttfc«»*Ctt, ft&/EP^P 1 3 8 

(13 8a, 138b) 1 2 1 ^B^fti-^ 

/83*l-c^5„ ^7t, ro*BfflSPi3 8H % 

JiOflKKSfrTV^S. **5, 3t*JSKl5 0a, 150 
[0 0 3 9] rco«t 5ft«fi83ft»e>*5*JB^y > hifiH 

^"b5He>nr^fc7feff^-^, 1 5 o a tc^A^ 

tl. TfeSS^^ 7— 15 1a *5<tt/3feSSffl53P 13 8 a 

ff^-fi, ^SS^P^P 1 3 8 b^b*«!lfe5 7—1 5 1 b 
^LT3fcWS& 15 0b tCigA^^, S'J<7) I C^yy^m 

[0 0 4 0] ^7t, ^03^^7 P 1 3 7 I 

^icji, ^Ji^y > hsa^«i o o fc^»x«t«:«« 

0 0 <Sr^aSS4^Pfl-e*«-S-<t«*ff *4*reiSi-6 
[004 i]ft*)\ -«>J:5*«ric^fe*5»-<o** 

B^i7y > b&mmz, v^-u^mcic 
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y ym&m m^^mmmmm^ & & nm-t % ft #> 

(Dffln&Bf&1-Z>f)\ £fc, BGA^PGA^E 

i/mWL, ^if-^-K, K— ^— K«i ttffl^S 
[0 0 4 2] wWJ:5***o*ilHfiiS**i-5#Jiy 

-< /u^ttfcfiR* LT*5V *fc3fe3HSB*SJ D tttt 5 r t fd 
<t Off 5 »0f+«-#«c*WaS»fC)5^5JE£;* 
wtds-C* 5. #*>\ *»RB*»*t5* 

[0 0 4 3] K-^JBWO^JI^y 

(i) t u *i\ 

$ KKS, ^vK^K-Fyr^y (BT) ^flg^ 

^iill^R c Clt(^x y 
[0 0 4 4] 3Ly^-^^«.3aS:afii-^4:JcJ:l9W 

ztefOL-f 5 xm^m *fWa]B«r»jSc irtiK 

[0 0 4 5] ±E»*ttS*«:*^SM*:|ElBIW 
<D»««r*/u— *-/McJ: Off ^J^fi\ ± 

-/^MLTfc<o JiEITiiTL^B^fi, ii 

3?, 1 0 0-3 0 0/zmt'fc5 o * — /u£ 

L it W?^ tc , tt * * -/H* icW^E^^ £ * 

[0 0 4 6 ] (2) ^CUCT, a*f£lElB<a* 

nwt (Mb) -aTc&a. *z*«#tti8 

u-N i - P£W^&fco#K:J:5^a«£*tf 
5P*&ft*tt, ii*, 0. 1 — 5i«mdSa*L<, «<*Ih] 
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BtJBBB»Jli*Wli:^*#tt, ^frlElB #e 

JJI^W^WS^SmN-ff^, yKOfiffifc t> 

[0 0 4 7] (3) £4E±0*frl3B#Hl&j£A(C 

3W4W«4**JSBt«r»fi!c-r5. Jil5»tt«*JB ro?KfiJc 

r-#S 0 ±ELfc*ft-C»l|gj|afiK»«rtt*Lfc 
m^^ft. hffMft^ff 9 r k\c£ V 

[0 0 4 8] &^T\ ±E»tt*tJI±^*aH6B*:*fi8 

20 ft, E«S%&, »tHrt»«:ffl^5*ft, y^-h^y- 

[0 0 4 9] £-f, #tt^il± 

Ti"?-?7v K»i*S*W«Bffl»IBiaric*Sr 

SB^WJ9B«LA*«rtt#ABtL, ltL^^Mbt5 e 

Sr^tf) lct-'<-^7j/ K»4 45*»*Bffl*IMft 

^-^^V^5^•ft. fPJBWlcJ: ^9ffor^<tV^ 0 
-hE*W«B«»/IBadc*4 LTtt, Wxff, ±IELfc 

^0 [ 0 0 5 0 ] w T% 3b«ttBAWHBtUK4b^ft4li(4. 

[0051] s^c, *«{bo»nBadE«*»*dtUi-t-5 

^•ft(C{-tx.T, ^^*LT*J^fc*«ZfiBffl«J!ga^ 
W>P)ft57>f/^ (7-f/u^ttW*»jfiB) ^1^*9 f-t 

»^Ba7^^^*^±»-*:W«Bffl»iiBarit*tfflv^ 

T7-fyUA*K>*#jftB*f1^«LT*>#, 
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Bute, ^*KSC*^7 — *JBricLT*5lr^Tfc±v\ 4 
[0 0 5 2] ft*,\ 7--<7Dfl2j£&, S«±tc 

i (d^ufc^jf 7*y > na««-ei±, %*ttRiso 

(15 0 a. 15 0b) (C^ttfc^Sg^m^ 7- 1 5 1 
(151a. 151b) tt, 3te*&B 15 0 tf>j&®#± 

ft^#o#B^lfcS7--fl 3fe*«B££«Jh 

Xlc £ t^s-e#-5. ^oT, C<7)J: 

5ft^#WfeB£tfe5 7^W\ S«± (#teWf±) fc 

[0 0 5 3] L^Lftri*^ JS— ^*»w<o*ji^y > 

mi&'*z>w&. r*b**$7— wg«w\ §1^1 

T, 0»Jx.tt\ H 8 115 0 (115 0 

a. 1150b) WJ:^:, 7fc*g&£& 115 0 <D±m& 

51 (1151a, 1151b) fimtiL£tlX\,^Xh X 

TF-r&m^v > heinci ooon 1 5 0 

« ttM;7-H5la, 1151b£Oi 

*) mitc^-r^jf 7*y yhEHfii oo£**5 

[0 0 5 4] HI 8 ic^f £ 3 fc % 3tWjfiBO±B3&sji£E 
«t I? fc**< *5 J: 5ft«tt^*BSE*5 7— *r*i"5 

ffii-SwtiSJBLV^ lot, w(^J; 5ft#»a!ifeS 7 
— **-r-5**JfiB^*J5lttt, •f'«>3teB£«U7-&J£ 

±) icaoftfftsc otT^o m-<D*mw<n&m 

7°y > bWMK<D9t&l£js\,*X* cico J: 5 fC7^/uA« 

SrSfD-f 5Ci^-e#, flS-^^7y^*W«fe*ISJt-*- 
[0 0 5 5] K«±(C7w/^«raof+«t5*jSfe 



(7) M2 0 0 2- 2 3 7 6 8 4 

«ft1-5C4:as-e£ Sa ft*>\ *WjSB<o»j«xatt, 

[0 0 5 6] ±lE#W«Bfc#»«ifc$7— 
^ct6I^, K3tKSE»l^7-^figtt x «E± (9M4 

rirtfTSSfcifc, K«K*7y**as»±i-5a>«:IB 
[0 0 5 7] (4) ^(c, ^WSSS^i^frlElK*^ 

Jfi^ratt»lli^e> ft SWIM 

9«*t5rtm5 B ±IBJ»^rSJH4»JIl3&»Pj 
ft 5 TO/1 tc^^ L fc«ffi*»flcSr«iEE 

[0058] rtL^oft^-r'd, (iNKft)- <^ 

tt, JE^O. 25—1. 0MPa x £^40-70t, 

n-nooPa, 10—120 &mjg<n 
[0 0 5 9] ±.mmmt&ffimt urn 

flBx #V 7x^uyx-r;u«, ?Ky7x-i/y« 
^ i!B, 7 7iW^^f[f^n6 0 ±K^#*->»J!B0>A 

yuy ^'7 ^P<^7^7 y^ix^^^i^ 
^ n ^ v?^n L fcHBUta;^* ^ 

[0060] ±mm^ti±mmt ltii wx.**, r^y 

^t7 ^ y yWtLfcWJIB* LTfL Will ±IELfcJR« 
50 [0 0 6 1 ] ±EJRRTJBtt«JIBi: Ltd 7^ 
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/*ismiB. ^yx-r/^^7^y (pes) , my 

(PSF) , ^U7x-l/y^;i/7i-y (P 
PS) ^U7x^i/yf;U77^ K (PPES) , I) 
7 ^^uy^—^yu (PPE) /Ky^i— tvu^ ^ K (P 

i) m&mtfbtiZo 

[0 0 6 2 ] ±mmmm^t itii, mm\& 
-r;^^7^y N 7^e y ^ KM/^y^/u7^y, 

[0 0 6 3] ±lE«flta^ft:tc:*5^5f»«{fc:14» 

[0 0 6 4] £7t, ±E«MBJite. 2JW£*±<o*#5«t 
5 0/5 0O»J!Bfl['frff^e>«J*S*t, JJiiflsjREMbtt 

[0 0 6 5] Sfc, ±E»IB»tt* afbffi»fifcJII*MIB*& 
a*fcfflv^MLTt)J:i\ ±Ea<bffi»fifc JH Wffifl. 

mt<owmi±mm^ h y y ^**tc, r^y*^ 
vNt^Sr«fi:±-rjB»ttj 

[0 0 6 6 ] ±E»JRtt»J!B^ hJy^^t ITfi, H 

nB»iiBift»JiJ-±Eaft«*fflv^Taftffi*»rt-r5«)i 

tc, afkffi<^»tt*««F"*"S-i:ds-C#Sfc^d s #*U 
<, M;Ltf, HMWbMlfi, JR*FJB«:»JlI, 
*ft:«Ejfls**f «*tt»l!B*fla^^w4:«c 
±9, «M«J!B»*Jf (-83fc, fHfc»S*ffl^T'<*f 7 

[0 0 6 7 ] ±EIIM»btt»«i:LTtt, ^ 
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*^#jb, y^y-^mm, #y-f s km, ^y^u 
ys^mm, yymmmm^mf btiz>o *fc, ±e*s 

Wbtt»«B«:iB5*ft-*-6»-frtt, > * * y /Hfr*>7* y 

So 

[0 0 6 8] ±E^3K^rv^»]Bt LTIt, WtH * U 
jx^ffi^^lMB* k^7xy-;uAl 

/t-y #9 ^^ix^^r« s 7;^;V7xy-;!/ 

MB, ^-^^ U-Vffl^^^r^WIB, S^v"* o^O^S^x. 
vS^stf^jtfJiB, — y = S— /H±tK®S 

M^y^MV^r^u-h, UB»5£^#3rv'#tJIB 

[0 0 6 9] JtE» "TIBttlMB fc L-Ctt, ^ 
/Jri/il, y fvU*A'7j*->\ ^!ix^7d- 
20 #y y — uv'-yvi^ 

[0070] ±ek, T^y*3j:r^ift<b*]d>^»tfn 
s**< fct ia^6*sa-fb*«c»u-cpr*ito*ff 

fcL-Ctt, WllBttiF, ^JR«t^> =f 

d»"Ctt, mW&^F. WIBtt^Jsit^AJRtt^dsaSL 

[0 0 7 1 ] LTtes T/u^ 

# A % TK^b ^7 ^ ~> $ A ^<£> ^7 is V A , 

v\ JiET/u^^-tt^tt, ^oStSiBftit6:^s 
5 0 thy)^vy^^Kp^F{j:7/M 

[0072] ±tzmmmj-t lx^ StfiMbtt 

y jo«fct/K{ba«J^e>ig«tt5 / >^< 1 1 m*»e>* 
5a{b«icsatbfc»*jc, ±E»i»tt»ii^ h y 

WHS, ^'7t;y«) . x^drvffilil -7^;->v 
50 mm. y=.;*ismns. ^H;K», ^y^a,r.u 
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^STfe^o s*r*5^*v^i ±e waBte-f - # at 
*&»*ttK*<Wfe*i-.5r *as-e*ftv^e>-cfc*. 

[0 0 7 3] ±|S^JS«L^<h LTfi, «>ctf, #\ & 
tt*a»bft*fcoas*tf bix<5. wtubfi. * 

[0 0 7 4]±BTOttoMt, 2l£l±»*ttffl 

»tt^Mt5^ k fctc, *«tt»flgi:(0 

m-efKKw^ns^ia u -^-r < , afcs«rtfflWJ3B»/£ 
b tzzmvuttvutemm mm 
mmrnm t m&m& t <o m xmmt>m^ u 4 i^a* e> -e 

[oo7 5] ±i5tft?6i: ^xm^^zmt itii, 

f*\ y vR, tttt, ffiMt, WIK», ttR. BMMf 

[0076] ±ERr*tto*w^sp*s*a[att, i o m 
sw«#»ic** fta&^ t ^tes^tettwioh $ 4 

&#0. 1 — 0. 8 /i m^^IStt(75«lW^¥iS*fc^ s 
0. 8-2. 0/imCOpIIWI^|I^M6f 

[0 0 7 7 ] z<D£i£.* £*l#ttK*#fta 

*«ftafbEfcfl£j«+*w£lcJ;B, aibffi^nadi 
* < T fc nm&) ft A^£g £*t^-f- 5 d i # "C # 

[0 0 7 8] (5) LTJHliWfcttWIiB 
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[0 0 7 9] UTjRpTJjlttaMBSrfflv^ 
fc A M WilBlfiftJI Sr Jg/Si" 5 #£■ « , » «Tffl«=»J!g 
10 ■ bft5»l!fili(c/<-f T*— /uffi!HPSr»J«L, JlfflttJIB 
i-<5 0 r<o^§-g\ /^r*— /ufflgflQW:, u— 

[0 0 8 0] ±E^— !f«katC«ffl-TSU— if t LT 

[0 0 8 1] it ^*ri/-r\s—*f<Df£frX*i>, fru 

tf hri*-c#»(dw p &&mttiizmtiL-rz ^ t 

[0 0 8 2] *fc, m&tf* if*ffil^5»fi\ 

i o- 4 ~i o - ^K^^r^^i^ 

IHtt, lO-5 0 0/ifJ>T*)5:i:^U\ 

[ 0 0 8 3] (6) ^"<^r^— /L.^^pcop^^^ 

«tfJBIH»llBlft»JI^*Bf-*liWfl:jB**fi!i't-s. ± 

[0 0 8 4] tmmmmftmnttWk l-c«, w*tf, 

«)o*fcJ: -5»*(ctt, 0. 3- 

2. 0. 6 — 1. 2jum^J:9M* 

0. 1 — 1. ft*5, i&ii;A?^o#ic 

50 «t o»Bt»«c««:flgrit-t-s»*«ctt. unnwffiie 



-9- 



(10) 

77 

[0 0 8 5] Sfc, ±IB»Utaifrli**jai-r-6«rtc:, Jf 

[0 0 8 6] £fc, ±15 (5) ©XS-eJtii?LSr*J«L 

9 ^/u— /u4 LTfc<fcv\, 70 
[0 0 8 7] (7) &V>T\ «0gt£fC«jR2gft:S0£flg 

[0 0 8 8] (8) MBt*«I«ra&o# y— K 

iMth^A, M^jy^^^A, mtm 

r<^J:5ft (6) ~ (8) ra^S5i<h(:«J: 
[0 0 8 9] 43b\ ±12 (6) ~ (8) (Djjfen. -fc* 

ft, ±12 (6) 4l5J«0*S-e»*LfeSHJ!**jl±o 

fcW»l3K*r*fi8 It -t J: v \ 
[0 0 9 0] ^C0<t ^jirf'ff^T'&lj:, if^h^^ 

[0 0 9 1] £fc. ±12 (5) *JJ:0? (6) 6DXS(c*5 JO 



#M 2002-237684 
[0 0 9 2] (9) «*o#ii«r^Lfc»^tc: 

fi, &9SioEi:t* R£fco#Ji<&Sffitcate&S£fT 

V\ ^IC^Ct, (4) ~ (8) (DXM^m 

[0 0 9 3] (10) &tc, j&WhjsS&T, §*Wf coy 
A<^-Uv>* hJBS:JBj*1-5o ±IEy^^— us** hJI 

[0 0 9 4] ^/c, i^^y^^^^MMt 
9) r^yu— k ^ ^y^—^mtm, (^ 

y ^x^r/^y , ^15 0 0-50 
0 0SJS<30 (>*) T^yl/ix^r/Wl^ fc** 
7 x / -;Hx^^ ^ ^ ^ 

ft, -ttOttfffi 2 5tT* 1 — 1 0 P a • s (Clf 

v^Sri:dssa*Ut\ *^Ji(c±tay/uy— h« 
SrJBfiRi-SwfclciO, ±R#WStt fe 

[0 0 9 5] (11) ^tc, ±|EyyU^— Uv 1 ^ hH 
-uv 1 ^ MotM^MLT^i^o ^fc, y^ 

p^tt§«7^^^«u mffimyj^J**^ 

J:v\ ±15 1 c^y^»«««*«:ltSirsfc» 

(7)BBPWMPStt. 5 0 0-1 0 0 0jam^U\ 

[0096] (12) ±i5i c^^^mmmmwi 

A, ^, « % a&*<oit*tt^JRJcJ: 0 46«L, 
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[0 0 9 7] (13) m^. mt&<vFrm^. y/u^— u 
MP^fitS, ±IE3feBJBMP^»fifcM:, 

i/— if t urfi, ±ia^-f r*— /uJBBBPWBjatcis^ 

4^*1/ >a>S>-Cifc So ±E36BffiBllP^*rtffi« 

[0 0 9 8] ±E#»flfBflP<Z>fll]P«fi, 10 0-50 
(fibtLSo 4*5. 3tettJBMP<&«j*fi, Jz^Lfci:? 

AC, JimttffiifiMUl l£Rrt-fc#»fllBB P tdiSii a 
SrJSfiRU 3feBfflBBPfcLTt J:v^ B JHHWISIftlUI^ 

^-i^^ hJil^fiRi-SMPttS^aft^SI-J: 

[0 0 9 9] (14) &tC, Closer, _hf£^@^ 
^ y Ktcft ^ f 6 CiM P tttf*** S tbfc-e ^ * 

tf, Sn/Ag = 96. 5/3. 5) «r^*L^:S, !J 

^^^^1-5®^^^iJ^yyu^--Uv ; ^ Mt* 

^b\c£K>, PGA (Pin Grid Array) ^BGA (Ball 
Grid Array) tLttiV^ ±IBtT^i LTI3#tCPB 

So 

[0 10 0] ^ T'li, ^ffl-<-^ h***L3t 

v 7*—i-z>miz s icf jz/nsfflifi^ ^ 



(11) #88 2 0 0 2 - 2 3 7 6 8 4 

[o ioi] 4ib\ :wis-e, pga, 

BGAWl^<tU^ a ICf ^Igll^ 

bga^ sffinasats^^aJcjgfiK^ix^^^t, 

[0102] i^^^iyy > hBfilfttE 
[oio3] *z:o*igwo#Jl^y > 

^SK(^^7^^f^4t5r 

50 [0104] ^fc, ±IE**^y VhiB^iCH, ^ 

[oio5] ir^ss^iT'y ^ hEUfiiL * 

KB 4: icWmtm&MOL S nti^o ".blBJWtttJI 

40 It^i, -t<OWtt*dS2. 5xi0 3 MPa^m 
50t)^^S^l<> 1. 0—1. 0X10 3 MPat 

fc3t>*>asj:0aSL^. ±IE*H4*dS2. 5xio^ 
M (c ^ 7 y ^ 5 co SrKih-f 5 ^ 4: # * 

v n - 1 ^ -s zt \zm 7L , t m mmmmmm*? 

50 (c, MiSSS^MS:, 7-f^Attw*WjKB*r»!5f+ 
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[0 l 0 61 JBHO**W^#JI^y > hiB»«tt, 3t 
SiSS^i^Ml^fii^, IBMtMB 

^mmffim&mmm^my y > k 
[oio7] atic, fg-o^^^iiry v fsbus 

[0 10 8] H! 2 {C^-r J; 9tC. ^iT'yy h!B^S2 
0 0 "Cfl, &K 2 2 1 <7)f^®{C^«klS§ 2 2 4 fc JHHW 
IBIBIMI 2 2 2 ^ aMMM&aSiv 1^2 2 1 SrSEA/fc* 
*5j:t^ WmttJIBIfttftll 2 2 2**W/rt:i» 

T*-A-2 2 7tc«fc 0«ftW{c»«£ftT*5?K 5:^/1 
(dfi, y/U^-Uy^ M 2 3 4^M^tlt^5. 

[0 10 9] £ t ft^M«)imttllKM2 2 2 a± 
(Cfi, WttttJI 2 5 2 £fr LT3t«i£i£ 2 5 0 (2 5 0 
a, 2 5 0 b) «^Tfcl *W«B2 5 0Wjt 
aB^ft&^tfcS: 2 51 (251a. 251b) 
titZfrttM&K.^ *K1WP 2 3 8 (2 3 8 a, 2 3 
8 b) S^2 2 1 tcSii:*[6l»w»*StuTV^ 0 * 
t r<7>ft8&JBB?|n 2 3 8 tt, SHtKJ; 9^/*£tvr^ 
£o fc*3, 7fe^&S§ 250a. 250b (i, — § 

[0 110] IOJ:5<ci^b45*i^!/y hl£3£ 
fi2 0 0T'H %r7T4'* (H^-fri") ^^ttW 
a>fe26kftTtfc3fc«-S§-;&S, 3t»«»2 5 0 alCa*A£ 
tt> 7 — 2 5 1a *5«tt/5tKffiH3P 2 3 8 a 

*K*!Mn 2 3 8 ba»fe*aciM 7— 2 5 1 b 

#LT3t*«K2.5 0 bicWASft, WlCfy/SI 
[0 1 1 1 1 ^ffl^<>^2 3 7 ^^lT, ICf 

(cfi, ^gyy >- hEIMK2 0 0tH»»gi*:««« 
tc»j«Ei-Sw £e>ic, classic #3** 
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^HK*n-cv>5«^tcn, #nyy > hi£H«2 0 
0 £ ^g&gffi t <affi t £fci£-r 5 r 

^i/y > HEiMRfc*t y/uy-i/i;^ hate 

£tK St BGAffcERtS^ 3?jMS&«rii 

[0 112] it > 

K#»«*5 7— ia'2Jc^-rj:5* 

[0 113] Z(OX 5**fiK^*WifiB*r*i"S#«^ 
[0 114] ftfc, JS-0D*»W^#«^y > hiB*ffi 

[0115] ( l ) *r , !6»ttaKESrm*«-»i: 
JS— <o**W^#li^y v hEI»*^«a*Sfe<o (3) 

wig, wh, m&L±izw&ttmtftm&ftk&mf&-r 
sxafeff*?*v^^tt, ^igw^^s^y > h 
iBj»fi<o»i3g*-}fe<7? (i) ~ (9) Mi^tiat 

^ [0 116] (2) «^J|oJimWJIBKliJI±^ 
50 t «t ^ Q 
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[0 117] &^T\ ±E»ttWJl±*C5tW«B*r»dt 

ft. «:*«*ft, i*a*»*ffl^6*ft, ^^-h^y- 
[oils] Aflswtcifi, «x.tf, s-f, 5W4»ji± 

ft-S-tf) 75/ KM£fcS3teW«B/B»J!Bili&. 

»SB«:*j«t5r tds-etSo 5fea*«B/8«f 

flBttj£4fe9&fcj£Bttt, — ^n—/U:n — 

^-*^v^*ft. MM* let OfT-3Tt>J:u> 0 **5, 
±IE*WjfiBffl»J!iiafiJc»i: LTfi, IS— <o*|g^60^ 

[0 119] %*ttK^WffifiA*ott«». 
[0 12 0] *fi!HbO»M|art»«r»*fi8Ki-a 

*fticft;tT\ ^«>?^fi£LT*5v^3fe**Kffl»aiiaric 

^«>3tB8E»5: 7 — *r*J«L-C*5^Tfc J: 
v\> ftBgESU 7 — *W«B4rS«±lii®* 

f+ttSfflfcfrSdM*, *b*«u 7— o«:|^rt^E«r#li:L 
Ta:I:a^-^»^tfJ:^\l ^4b\ ±iE*»ae»$7— 

o^ftfcj^ffpr 3. £fc. %i«ttB<afl$j£ 

ilii, ■IB#flB*6»«±*c**igB*»j«i-5il(rfcff 

[0 12 1] S«±fc, ^*»tt»JI t *W«K 

[0 12 2] ±K*W«K(c#BSE»5 7-«r» 

ja-ra»g\ tt*Kae»5 *«± 



(13) 4#PH 2002-237684 

»vi9 0° 0>*V^r*v KV-- Settle J; 
#Ji±U:»/*Lfc*W«Blc:, ±IELfc;frftT-3teB3e*: 

70 [0123] (3) Wc, I-^^^i/yyh 
i£^«co^it^^co do) - (12) (Dumtmrntz 

It, »tt»II*^Lr3tW«Bis»fi£*ixfcJllB»llB 

/^-u^ Mlc^Mltt>J;^L, fM®0V/u 

[0 12 4] (4) &tC, frffioy^-l/^ hJi(C 
»KfflBBP*r»fiRi-S 8 ±IE3teBJHBlP<0*j£W:, #Jx. 

■tic, ***Bd»bO*«-S^***B^o«*SrfiaS 
rsr.i^#5tt«-c*)ixtf#(c»SStt-f, *flc[E] 

30 [0 1 2 5] ±lE*Bffll^PO^PSJi, 10 0-50 

[012 6] *fc, m-<D*&w<D&my'v >hmmm 

O^SrlCiii-SMPT-feSo ^oT, ^~co*^^o^ 

±15 (3) OXST?B*»«*E!iaJ-J:0, ICfy 

f^B#(c N lt**««!a*cJ:i9 3tBfflBBP*»fiS;brtJ: 

a^Jf<T3t*jKB«:«oJts*5-ttt*s J: V 'pt£\<^h 

[0 12 7] (5) *-W**^*|7*yyh 
E«WR<OjRa*ftco (14) (7)II^:^f[clT, ^ffl 
PGA, BGA^Mt5 0 
[0 12 8] £fc, J5XO*«WW*«^y > hiSi»ffi 
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[0129] ^jb\ z<dj:ut\ ^my<^y, pga, 
BGAt»«L4<"CtJ:v\ iCf^SIJSSiSw 

y >- hEttKfc: I c^y^HS^KK^BBIiafflm-T- 

[0 13 0] 445, *^»tr*j^Tfi, 
? 7 y * »3&sS«^JBIB»HB««»Jc:»fe L«c < v > r. t 

lc$£;£_-tZ>Z t SrB&Jhl-SwtiS-eiS^Jl^y ^ ME 
BP*>> «IH»flBfe«il!3±olH*K 

[0131] 

l ) 

9 S ttffc^a/^tf^ttlt*- h°n— M001) 3 0 

•>Si2 15, *0*^^ftfI*ttS ^fc'^O 
N- 6 7 3) 4 0m h y 7yyKaW7xy- 
^y^7^M (7xy-;HS*inati2 0 l *: 

B#LJ >=Hfc^Xgltt§g 7x;7-f h K A — 7 0 5 
2). 3 0lt^^xf/Uv?^y n^/urtT- h 2 01 
V h 1 7f 2 o iiac W 14^ 
^:-«^^ryWy7^^y^ 
fb*X«tfc« 7tUy^R-45EPT) 
1 Slf^i 2-7x-/U-4, 5 -If* (t Kn^y 

> ^-/u) >r s yy-^B^u i . 5 ssgp, y 
*2s*sfis. = >&mmmo. s l^i 

^*->»ffittricftS:Ii«Ufc 0 f^bJhJ^tf^WJIBfe 
J&#>£J?£ 3 8 /im^PET7^UAl(CfLMOf $ 

8 0-i2 0tT-i"o»S]ftISt5wti;J: 
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[0 13 2] B. irai?L%4tffiWIBfiLfiKtt^llCt 
ex7x;-^FSx^y^;v- (faYfc>'^/H± 

§8. #^4 : 310, YL983U) 100 IfS, * 

K:y7^ y^y = — ^*:^S:h,fc¥*tt 

ft*s 1 . 6 At mT\ i^rJia^OiffS* 5 15^ m^TO S 

1 O2 (T KT"y*tfc*L CRS 1101- 

ce) i7oii»*jj:t;^y^^ (t>y^=tt 

^W-;uS4) 1. 5M««r**fc:4: 9, 
ft-fri-acirMJ:^ -t<£>3tta^ s 2 3± 5 — 4 

10 9 P a ■ s <D»M*a*tSrH«Lfc, **5, flMfcSJ* L 

CN) 6. 5fift«5£ffl^fco 

[0133] c. &m?y > hnmwuDmm. 

(1) mZO. 8mm(7)^7^^^^KfciiBT 

2 l^rSjffitCl 8 ^m<7)»2 8^7^— h^ixTl^ 
5«««JB«*ai»»»t Lfe (B3 (a) #bs) 0 * 

20 2 1 ^fSi®(c^^E£§ 2 4 t 29 t 

[0134] (2) /^2 9*5J:t/3»flcisISS2 

,u— ^-;U2 9 £*a t?^#[Hj&& 2 4C0*®lcft{t:ffi (0 
SrHMJcLfc. x^fy^tlt, -< 5 ^V- 

/hb (ii)jwiom ^'y^/H7iti « 

ft*y^5lito»f>45iyf^Kl O^^tt 

[0 13 5] (3) S«jK75BffS^« (*ft:lH3 

!JtU7^y^»b^5 K7^7^^A^7 — 
hi-ZZt^XV, lOMPa, I^25/i mO 

9*tt«tJB5 2t»*lfc. 

[0136] ( 4 ) &tC, ±12 ( 3 ) (OIIT'M Lfc 
3*tttt)I 5 2Jbfc:, PMMA^b^67^;UA^i 
. W^n^- ^tt» :B2 5mn, W- $ 2 

5 n m) 5 0£\ ^O^iJ®«tS^2 1 (£>{H0 

vt\t. K*«**i»ft»^*««<offi*cBamfcft»llB3&» 

or/ 1 wia^ftft-ca-fisSrfTofcd^ s^icioru 

[0137] s bfc> 3t»ifiSS5 oco-^ic, JfeJH^SV 
^9 0° (D^t ; e>Ky-^^T4 5° TfeS^^^^ 
7-51 (13 (b) #SB) o 

50 [0 13 8] (5) ^IC, JiEBlClB*Ufc»JiB**tt- 
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(C N * — /1/2 9F^?^^r/fCSfi2 1 <Dftm<D^fc 

*M»«4:Jc»ffi5fe*W3 0' coJl£^/*Lfc (HI 3 
(c) #BB) 0 gn^>, £1\ ^SrE^T*^— * 

l*lHlK**j««Jc:t>»liB*i»tt*r*«[L, loot, 2 
0»oft#^ft«S^5wi:tcJ;0*lli**H-3 0' o 
■ «:*J8Lfc. o^T\ te*<Offio«(fflalB#«j5K« 

[0 1 3 9] (6) _bf£ (5) 0>&3l£: Jt 
# 6 0 0^hl«tt (H^^fc^aSi) 

/U 2 9 <D 7 > K^ffi *C«Jflg^««- 3 0 ' j&SJS 

tz 0 #:v*t\ i 2 ot:-e3B*Bfl, 1 

5 0tT'lW, 1 8 0°Ct'7^f B Mfl»l^tTor 

ms&ft&ttm 3 o zmfitLtio 

[0 14 0] CIT, /U2 9 

0«W#|5iK2 4WiSS:fS{lil, »B*»B3 0ii 

fc, 7;u-*-/b2 9 0rtM4»lIB3te*»3 0 fcaMt 
fbffi«r^LT3ftHJc:*#Lfc|ftaM4*«Sr»fc (ID 3 

(d) #BS) o -^XSf-iO, ttlt««ttl30O« 
ffi^*(*:|5iS5 2 4(O^Ei:^|5]— ¥mkt£Z> Q 

[0 14 1] (7) ±iaSS«:*ft, »ttlfiJgLfc«, 

>^f£t LT. -T S yu^ (II) $§{£l OH 

ft, ^y3-;H7lt», ^{k*y 

[0 14 2] (8) ±IEA"CflF«Lfc*«J:0'> 
fU E^]0. 4MPa, I£t80t, EE*H#BB 1 0 S? 

irW^ISSl2 2!:MLfc (H3 (e) *{£) 0 SP 

6 5 P a N J£2l 0. 4 MP a , rg.^ 8 O^C, B£|H] 6 0 g> 
0*f*-C*E#U -tW*, 1 7 0°CT3 OMMfk 



2S 



[0 14 3] (9) Jlfflttffi&lM 2 2±td N 

Si. 2mm^Kii7L^^Sn^:^^^*^Lr, & 
110. 4^mC0CO2 if (CT, J»S4. 

Omm, Fy7°^7 h^"F\ ^u-^i|jI8. 0 // 13\ ^ 
(DWlMJKO&I . Omm, 1 ->a y h^ftt'iRS 

2 6Sr**Lfc (14 (a) #«o 0 

[0 14 4] (10) ^7*-/^HP 2 
70 fclS^r, 6 0 g / 1 oa^y^y»Sr*tf 8 OtOS 

i o#ra«»u mmmmmm 2 2<Dmmc&& 
r*— ^ffigfip 2 6 wrteffiSr-g-tf-ecoatffi^a^ffi 

fc a as^^S (ftfcS$3ium) LfcRS* 

WI8»i 2 2 00^® P 2 6 

20 ±sa*«srtfe^-«7^^A (Pdci2) tmtm-* 

X (S11CI2) t*r*tpftfeiK«+IC«i»L, ^7v?«) 

[0145] (11) KTO»«o«i«*«H4C)o 
ffl££?fSlU JimWJIi«M2 2(0* 

0. 6-3. oum<ommm»m mmmm$>o$m 

3 2*MU (B4 (b) #BH) 0 

NiSCU 0.003mol/l 
30 0. 2 0 0 mo 1 / 1 

fifi$^ 0 . 0 3 0 m o 1 / I 

HCHO 0. 0 5 0 mol/1 

NaOH 0 . 1 0 0 m o. I / 1 

a y a' - fcT t 9 y vvU 10 0 m g / 1 
/J^yxf i/y^y^-zu (peg) 0. 10 g/1 
• o#*#] 
3 0 < CtD«^S - e4 0# 

[0 14 6] (12) ieiS«ftot»3 2#» 

40 ^^^^tlLT, 100mJ/cm 2 T*»3feL, 

o. 8%«K^hy *A**fS-ea«*as-r5wt«ci 

0 , j?S 2 0 m mCO^o# L/^h2 3 ^|S(t/c (ID 4 
(c) #BB) o 

[0 14 7] (13) O^T\ gtS^ 5 0°CcO7kTi$fe^ 

h 2 3^ff^a5(C, JfS 2 0 a/ m<7DttA?ffltf>o#]gS3 3 
SrJBdcUfc (B4 (d) #BB) o 

50 6ft^ 2 . 2 4 mol/1 
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tftmm 0.26 m o 1 / 1 

19.5 ml/1 
IT try Pi? ^^7'>KGL) 

Hijfc^^ 1 A/ dm 2 

p#r^ 6 5 # 

2 2 ± 2 

[014'8] (14) £fb(^ J()o^^h2 3t5 
%N a OHT-fUI8Bfe*L^, ^(0i6o | h 2 3 

TOfcWWBfco t iBRflSzk* t (Oft*«l? 

£tt#fll#>o#IR3 3 i:^P>*S»* 1 8 M m<7)*fls:lEl 
g§2 5 (^7^2 7^) *»jSLfc (US 
(a) #BS) D 

[0 14 9] (15) ±|2 (7) - (1 4)<7}X 

EJBt*aiI«jSc;Lfc (15 (b) -Hi 6 (b) # 
BR) o Sfcf-, ±1E (7) oia-Offl^fc*«fc&^«<a 
*fe&/B^T*^JI<75a*<*[E]SS 2 5 (/^7^-^2 7 

[0 15 0] (16) 8cK, v^^U>^y rr-/u^y 
fyux«-r^ (DMDG) (C 6 0lt%C0Mt-^^ J: 

^3fct£tt-^;^ y =f-r— : 4 0 0 0 ) 4 6. 6 

(^t^7x;-;uASx^ *>»j|fi ( fl ft 3i /utt j» . 
j&p^ : 3ih: 0 in— MOOl) 15. 0fil:£(k 4 

v-^mtn mm<tm±m, 2E4mz-c 
n) i. 6it^, -efc* y 

>l^ey-^*- ( B ^bUEtfcK. Sd d o^ : R 6 0 4) 3. 0 

Bln a n£ : DPE 6 A) 1. Sfifi:^, #1RXffiftX!l 
>y:^=»*tSSL S-6 5) 0. 7UMS:*SU:i: 

WK:#LT#*^BB*6»Ji: LW/7x; > (BMMb 
^4t«) 2. 0S*». yttitlgMk LX(D* fc 7— 5r h 
> (BBKfls*ttK) 0. 2fifig&, ^D^SCdrkiJ: 
19, M^2 5tt2. OPa • sCiSLty^- 

(*JCW*4fc*L DVL-BS) T'60min-' (r" 
pm) (7>a-g-fin — ^ — No. 4. 6 m i n " 1 (r p 
m) 0^(iP-^-No. 3 (aofc 0 <£tz s JblSV 

[0 15 1] (17) &lc, #IKKC^PtS(C, JzlS 
y^-l/y^FWMi^U 7 0tt20^1 
7 Ott'3 0 5>ra<D^f4T*K^S^fTl/\ VJis?— u 
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[0 15 2] (18) ICf^lliSM 

Kltt#£-&T 1 0 0 0mJ/cm 2 O»|r«U 

|Pi6 0 0|im^|P^ 
»J«Lfc. ^ 8 0tt*l^ffl, 100°CT'1B# 

WI, 12 0tt'lM, 15 0t:-C3eiil](D*frt^ix 

3 9^fny/^"^^ M3 4^fiSLfc, 
[0153] (19) y;uy— U*J* M34^ 

MLfcSS^s Mxy^/U (2. 3X10- 'mo 
1/1) , *Syy»tMI*A (2. 8xi0-'m 
o 1 / 1 ) N ^ jL^gfe-f h 1J ( 1 . GXlO-'m 

ol/l) £^tfpH=4. 5coM||;^- y^r/u^ 0 # 

$t(C2 0^g»Lt, HP3 9(Cj?^5^m(7)X7^ 

(7. 6X10- 3 mol/l). &itT 
20 (1. 9X10- I mol/1) % 9 ^mi~ h 

y <yj± (i. 2x10-^01/1) , y ^gs-*- 

h y ^ A ( 1 . 7X10- 1 mol/l) gr^fr*^^ 
**o#»lC8 0tW*fr"C7. 5^1i»tT, =y 

fifcL, *ffi3tS6ffl^y K3 6t Lfc. (H7 (a)# 
IB) o 

[0 15 4] (2 0) Sctci, y/u^-i/^hi^ 

30 tf* If SrJB^-CJi-ffiwy/i^— i/^ hl3 4*5 J; 
VJUnWHSI&KJI 2 2^Sil^^lt^4 0 0/im(7)f|P 

wt, se>«c p^pcoh®^* ^7««t: 

tfcj; SftSS/BUfiP 3 8 t Lfc (07 (b) #08) 0 
[0 15 5] (2 1) iSfctC, yy^-U^ M3 4 
JfcfiJtLltKlP 3 9(C^ffl-<— * h (Sn/Ag = 96. 
5/3. 5) &EPJBUU 2 50tTll7D-t5Ii:i: 
£<9, riP3 9(^ffl/<y^ML, ^s^y^his 
S^^r L7t (il#ffi) o 

[0156] mMM2) mmmi<D (4) oxmicjo 

^0 PMMA 75*^*5 7 >T^AJKO*«^3t*StSS 

(^/f^o^-ya8:H2 5/zm, f^2 5^m) (7) 

tK«<o«B5t*saj5 j;5tcS«t«iw (4) coxm^r 

(E8#hbJ o 
50 [0 15 7] (H16«IJ3) 
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(1) 3Bt« 1 l£*3^T, (3) jSXXfi (4) COXm^ 

frte*a»ofc£Jl*M±, (l) ~~ (15) oxatia«tc 

(2) ft^ji(7DJiBB»J!g«6»«±<75gfS:_(75ffi« 

£ J; 9 3*tt* 2 . 4 5 X 1 0 3 MP a> g$50/im 

[0 15 8] (3) ±|E (2) Wli-CJgrtLfc 

*I&B (^^p/^ttl!:«5 0^m, 

m) 36W«Bo--iB(0«ffit«E^«ffii:35S»5 J: 

ICO (4) OXatf^IWOAftTfTofc. Sfcfcl, ^ag 

[0 15 9] (4) SUfi^Jl(75 (16) Oli^r 

HJS^JlO (17) £7)11^ 

m<n&wx*&m&Mkm<nmmzy vm&m 20 

[0 16 0] (5) Rl^, Sffi<Ofr®tC % ICf^ 

httjftWOJifc:«Mf£-&T lOOOmJ/cm 
^■y^jtKJflSlRSrltaSi-S^^toBSlP tffln&4 0 0 

mm&&'£&irz>tLisb<DffiQtem.&6 o o ^ m> e^f 

HD^fiELfc, 8 0t-ClB#W, 1 

0 0tt'l*l 1 2 0tt'lffi > 15 0tT'3^1 

[0161] (6) HJfi^Jl^ (19) <D±Ut 

(2D oxainajjcLT^ffl^v^jBds 

U &m?V > hSMfct Lfc (H12#bb) B 
[0 16 2] ($ftW4) HJS^J3(7) (3) COXSt-lS 

^ o/n— ytfcK : g5 0 m m, 5 0 v m) CD 

-Sic. '4-f, »v^9 0° ro^nyKy-i 
4r*tE<0«ffii^»5 J: o{z^mmi<D (4) coia<t 
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[0 16 3] Ufc(K01]l) SfclfcW 1 lC*51^-c\ (4) CO 

IS, ap*>, »ttWJi**fiR"i--5Xa*fTfe4^ofc« 

[0 16 4] 0t««2) *lfi«3JC*3^^T, (2) CO 
IS, BP*>, »tt*TJi*:»J«i-*xa*?T*>4^ofcJK 

Lfc a 

[o 1 6 5] mtemi — 4*5«tt/jttt«i , 2x*nhti 

r>. (l) 3fc*iSKx fe&OT^ *:<OTSfl<7)£ffi;£*:tt: 
iiW«fli*6»«^«ta*. (2) *«»o*di*5j:u5 

(3) S»»f**5rtTofc 0 

[0 16 6] Pjffi^fe 

(1) flgftttft 

[0 16 7] (2) ^f-^-CO^tb 
[0168] ( 3 ) iiKR 

[0169] ±ew« ^sm, Hffi^j 1 (D^m-f y > h 

«o*WttB36SBfSoffl[««c*fifcSixT*5 9, ?tm$i& 

**«**iftB*3J:U t «3fcffl**jSB<0 2«(«w 
**«B3&SBfS<Offi|t«c»rtStir*3l3, 3t*»B*5ct 
tm**«BOTlc#ffii-SJllB*lli«»Jl(ct^ 7 ^ 

#s ^ y v h ia^^ *3 v ^ r t> * » & b 
[0170] ^/c, HJS^J 1 -4co^/i^ > y > hld^« 
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[0171] rnicatu ttmmi&£xf2(D£myv 

[0 17 2] 

T3teW«ttfc3ta&»Stf**a?di-5 Ccr)/^ 
[0 17 3] £P>fC, ^tf>#;&£» . 

[0 17 4] ^"co^^y v hKiSStt, ±5£L3t« 
«s a* ■ m WffifelM «c**-rsco*KCci:3& $ -C#Sc: 
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[0 17 5] £61^ 36W«K»/**fc:, 

S7°y v hElfctR^tt, ffflcEIK&XttttPK&^Ad 

[mi] fg— c75^p^co^7 p y >- hmmm<D— mmm 
[i2] m-<n&&w<D&m7v>h%m&<D--nmffi' 

[0 3] (a) — (e)tt, Jg— <D*mW<D&m7'» V hIE 

[gi4] (a)~(dm, ks— co^p^o^Ji7 p y > bia 

[B5] (a)-(c)tt. J|-W*«WW#|^y > MB 

a««r»iSi-sxaw— »*«a«j*c^i-wfa5H-cfe 

[H6] (a) . (b)f±, JB— ^JBWo^H^y > h 

[17] (a) , (b)f4, %-<n*&w<D&my v > h 

So 

us] m—<o*mm<D&m^v >- h%mm<DM<o--n 

[4f4§-<73ffc^] 
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